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1 

mm i <D^mz^m intern 2 <Dmm.ii^^m^nx 

[OOOl] 

7^y t m-cm^t>nz>mmzmi&mzM-tz>. 20 

[0 0 0 2] 

&mit, mm • morztpMt, mwn<k\z& 
vi. #irthg:«aM3a^g (hdd) . pj^-^ga 

(DVD) , %L<iSDVTR) ^W^tCiSViT, J; 

[0003] mmzmmfc<D&mg.ik&mz>tzib\zi-£, 

NiCr, CoCrM (M = T a , P t) f©Co^ 30 

* €r&jg safest £*rr&fcae>, &&mt>t& 

r\y* U ^KJ^TattMa+OC r ©amtHtSip] 

[0004] ua>Lfca«&, uoittii^wnc 

c rxttm-zntzCom-£<&(Dm&iiiLTm±tfi5:-? 40 

[0005] *5£me>m 1 osiu, a&»&£#t/£-r 
*att*m©BMb*i»jku b^*>«it*r»ost^niio 

[0006] mmmt&&<D±&mitizmte)Mmzm 
m&&'\^<-rz>z.£\zjLr)n%i2nz>i)^ ^<r>tz#>\z 50 
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« A— Y"r<<7s9 <DV&%^ *> H h 5 y ^ ft, 

[0 0 0 7] £fiaK&ffilBNC?«£:ft#aJHfi 
SMTtSOT, ittftAftOfiy-f 

tAyKCftbO, IE® • S£#l»S©a£U£Si2&S 
(MR) K^Sffl^nxV^. dcDMR'vy HCD^ 

mBm-z&z>&f&mmzj$^x\z. fem5mz&z>mk 
i;t<-s>. 

[0 0 0 8] ^-©— ^T. ^iimjBSWMR^-;/ K&ffift 
[0 0 0 9] ZW^vlZ. MR^7 FftfM'S^U ft 

5 i7 □ >s±~sm^s-5«7.^- ^yvmrnzntz, 

[0 0 1 0] #fg9§©Sg2©£ggte, i0?X^-~>>^Kj 

[ooii] ?s^fe®$r^T^^ii>ic«, amtagfe 

\Zft Wi L T««MHSf^« * M'> 3 * -5 & -5 . 

^ coa^.IS# * %® $ it -5 ± TllS^: T? . 
[0 0 12] «tt» ; ?ra©3E**Sf^Mt»Wr-r'6fc«> 

^s-s. b^bi^^e,, u&vmmimmw. -rut) 
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[0 0 13] 

±eai i ©&S£#?fc-r-5^< . *re# io 

tt, 4>fc< £fe— &<D7)VlJ*)±m&M<D&ftM)&St3 
[0 0 14] *»W0*2 0**tt. ±f2S2©ftg£ 

»tK#**ft-r*. 20 

[0 0 15] *56W©*3©»*tt. -kG«3©SRJH& 
[0 0 16] 

t, iw8^a^**j*-r stmt bra. #5 30 

7.. -fe5 5 v*ftSJHV»* 

v> (l 0 0t>^hn-A6tT) ftftJRSKW-TteJ: 

ft^ifc?^:* □#—#>*©«?»»»> 

6&«*S5 0:t>yx hn-AWT@&©>@?»3iJffil£ 

IS:ttTfe,kV>. 40 
[0 0 17] *l©»Jifc:i5Vvr, JKtt»K*^T-& 

SCo, Pt, Sm, Fe, Ni, Cr, Mn, B i, 
Al. Ta, T i ifcBitiec^^fflV^Ct^T 
£•5. ttC, Co,,.,, M, (fc£:U M«, Cr, N 
i, Pt, T a ©3 x 
ttO. l^x^O. 5) ©aMftSCoi^C.k 

[0 0 18] £1 ©fgWC^UT, £ 50 
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fe— a©7JW*U±«*JR©ttft». HtBe, Mg, 
Ca, Sr, ifcBBaOStt^ffS. 7;k&«J 

±a*«©tt<b«ttw«*«*v»©-c, ®tt»jg©^Sf«i 

±lt^#-T«>©Tif SbV^. Sfc. Be. Mg, Ca, 
S r , jfcfcteB a BBttftltefllJ&rStmJ: t) fe^5fe 

iO, SiN. Al -O, A l — N, T i O, T 

[0019] s&t, 7 wj ±m&m<nmkmi. m 

gi&JfcJ:0fe&&fc&tttBT&5;ii#$f£Lv>. £© 

7 ;W& U ±«^M t V Tm&ftLT- ©8Mb * fijhf -5 

[0020] dn&©7;k&u±$^s©8tfb®>rau a 

[0 0 2 1] SglOfgflK&^T. 7 )V% V ±m&RV> 

ttg«*m*J:t*7;i':& U ±8fcfe«©HMfc*SJK£«f»K 

(a) aHt^jsww©^— h*j:^7;u*y±a* 

(b) *»©*JR«»©^-yy h*fflV». BSE*. 

[0 0 2 2] (a) 43«fctf (b) ©*§-g-fc:43V> 

T, «ttg«8£f £7;k&y±S£«©ftfc*>©»» 

a, -t*u?ft»j*©*-yy hKEisnTViT'bJ: 
Tfeivi. i»#©«£-»a. ait 7 ;>#y±3g 

[0 0 2 3] **K©JS2©«W»C*V»T, J8tt»ffil 

a. t»tta$M*#tt©Pi#«#'r-6a 

[0 0 2 4] ^©att^MteT«, amtZSi-'X^AlC 

*i;.fc««K:ufc*»-3T3f3fe©^icaMbsn. «^ie 

ft. ^«>flEft*fc«SjttHft**Bjffi-C*5. Sfc, att 



> 
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L, S k O e ©ffil^ * ttl> i t *WJ I 

[0025] c;t, mvtMm.mjj&£mgkmm.mjj& 

»i&*»KJ:*t>©a«l6ft8«J*#ttTr**. 0d 

#s©^rfij (cm) jwasfbsnsv*©-?, agfiams* 

[0 0 2 6] »2©3S9lfc*VvTtt. ffi&tt&M 
#Blff;#GllCfB*©«M*SWU *?fitR®CM#f|tJP 

£©*§£-» #«**;*;s<-rsi:£**Tr*, mm 

«K©/h3&, «k0ii5^©SS®*<-C#-5±5fc*:-5. 
[0 0 2 7] S^ie©ffl©iKfr©«-g-«. $.-5SS©S 

«ft#ttfctt-t©e«a«Sfc*©T. ^^M^D-feX 
^«»a«»©ST?tBlScfcW«bSV». L&A«oT, d 40 

©2'3©««S*ttS ! IMrr*£i:tt, its&saate® 

[0 0 2 8] Jg2©«*C*»tS»tt»*ttt, IKJ¥*[^ 

^t*«Ff«tl/T^5. #«tt«^«<«BttfiJK©JBI0^r 50 



#i¥9- 2 0 4 6 5 1 
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[0029] aartt&MMTtuTtt, &fn&fb i s a»* 
fr-28£&&ttftt*&v><b©]P3$i,v>. d©.t 

5!ifeOiLT, 09*.«Co, Pt, Sra, Fe, N 
i> Cr, Mn, Bi. Al, Ta, T i ^.tz\tZ.tl^> 

*Mtt5CoPt, SmCo. CoCr, CoTa 
Cr§©Co^^, ^tlr?S*ttX^M-*Wf 
MnBi, MnAlfCMn^MfflV^itW 
ibK £n &©&&££:«£•&»;:, S&M4#14£ 

«kv>. $ Sic. dns©^S*7t«-g-^tc, am*H4£ 

fSj-h^ii-Sfc*Jr, Mx.«C r , Nb, V, Ta, T 
i, W. Hf, In, Si, B^*a&JnbTt>«fcV>. 
[0 0 3 0] JKtt&JWSfc^OJBttfc, *ttTT»t>T"bA 

ir»*«, »tta»»3Mt*GLks-B-.&fcj&Kratttt. mug 

«fcb*:*«oTBfa©*I^I (M^L«. i*#*®©Ml*J. 
Kfl&IBCSfttoSnftK *fctt-€-©4»WI©^r[Rl) fc«Mb 

an, cnfcj:D**atsE«;*n-5. att^jRja^*. 

CBKT * £ ® Kttfls a tiB < tt 3> . 
[0 0 3 1] mSMRtkm&\zm§S.^y 

•6. 

[0 0 3 2] £©£5 #ai4SWtbT« 

/^^*j8T?i«v»«ai-c!isv>ttHK**wr*t>©*«ffiv» 

MttS i, Al, Zr, Ti. In. Sn^J;^ 

< tfc 1 mfc$)\Z\t. Si-O, Al-O, 
Zr-O, T i -O, S i -N, A 1 — N, Zr-N, 
Ti-N, B-N, Si-C, Ti-C, B-C, Si 
Al-ON, S i-ON, AlTi-OC, In-Sn 
-0*«»»*bV». Sfc, *attSW©«lSftbT«, 
lzmnrt)l< >? tR^Ti^SST -5 ©d 3S«£, 

>h*7-r^*-*>^*fflVi-5 3;i:fe-r$-2>. cine© 
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M©S iO, A«tt5h*y*- GP atm& 

<fe<5o 

[0 0 3 3] #attS#©ffifi^Wf£i&'l4£rai± 

v>„ z. corns. i&to7cmtf#miimtt$> \zmmi-x^x 
co o 3 4] m2<D?£mizi~i\-fz>m&mmte* m&<&m 

<fcv\, £©*§-£■> ^7cft®&%££9%ftft£9Bft£ 

[0 0 3 5] ft2©»E©«tt*RK*V>Ttt. att& 
<f* 1 #ffiUT^Tt>«kVi. £©#ffl/iKtt, at£&M& 

t v>«#ate##©4>& < t b-jjzm&LTZTLm 

«fcV>. Mft©»*. tttt&M&?£#tt&tttt£««R 

[0 0 3 6] Jg2©»iifc:*vvr. #«tt#a»6ft*T 

s*f©iea*ijg*©iffli-r«BW, * 5 vi ?,©^ 

^©BlfS©iSa#li6©^WIBCifiVi»^raiS&«fO 
Mtt^©ttft©*^IMI**lfr*"* Z. titfnjmx$>2>. 

x*msfl§v»T, att&«&T&5v>fct#«sttts#©e 
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[0 0 3 7] ^2©%B^IC*3ViT, #&ttft«j)gcDtm 

©ji#^©^&|&ihb#SSSlr«^j£tn[*«ii5<, 

^iti ftfc u< «c s swimz&^Tmft&mznffi 
©*«#ftv»sft K«auaet*«fiv» t> ©£ s#j-r s. -t 

-5. 

[0 0 3 8] *«Mt*«JR©«»i:bT«, #gfEBSlt£ 

#*W±«ffl3»ttTHJtJft8tj&*l 0-' (Q * 
cm) SftEl±©&JR, «*.«¥7cftT«4T i . V, C 
r, Zr, Nb, Pd, Sn, Hf, Ta, Pt, *5J; 

>; I TO (Indium Tin Oxide) ;Ti-N, Ta- 
N, Z r-N*©a»&«©*fc«**UJS»f<&ftS. - 

©#attStt«©J¥3^«*£ig&Ts;i£irJ;0v a 

[0039] m2©^^^*3v^T, att^*3a^-r« 
nMvm&iz&^Tizmmwzfi^x^^vuymvft 

^<t©m-&-e-©«'&»C*ViT«A 1 ^©3S«tt*m&fl! 

[0040] ss2©«jbku3vvc, mfemmiiiziz&m 

^«tt*m*ft2+fc*v»T«swftft8sc «fc r>mm. 

(a) iS4itmo*-yj» h*io*itt*mo* 

(b) «*©&«#»©*— h£JBV>, ttft, ft ft 

*fc»i|ftft*-&tr^ett^ftH«4»fc*»t*ra^/^ 

[0 0 4 1] d©*-&, — g|5©^Mi:S5ft. ftftifcte 

Kftt©{b^«*»6»:*#«Hte3fer*«jgj«sn*. & 

*5, (a) &£Zt (b) ©«-&tc^3liT. att^MfeT 
WoftWtfcft*ftitftv»tV»'5fiJ^C*»*D, &#©«•& 
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[0042] z.nzvnmMf&jjfe'zte. — 

ot, SAf^J, X/t-^^U >?JZt). Kfe&tfxm. 

mz^zmmm -Astcaft^imfttttc^ 
[0 0 4 3] ioii, m.&&m%L^<DMVtmm.mjj& 

ltJBm&»g:£14^#$ft5 Clefts. *§H 20 

/mffift^fa<Dii<Djjfa\Zfii}<fr\Z£^T&:£.Z>o Z\tl 
Tte, ±j£<D&A«;*J, X/Vy^U >^JE^j, 

&^ffix.*)i*-mhmm.m37mzBw&x.te-rz> 

T\ Z.ftib<Drt ; 7*-5>&M$l~tZ>Z.t\Z&-oX*>m'& 
<Da^S*tt*#-5^td«T?#S. i&mzi&DT 30 

4> iC&tt&JHSff £#r tfl £ i±X *> i 

[0044] m i &mm*&fiL±.\zT&m-z>mz. m&m 
MMxMte&mm^frwm&Mttizviibzm-s&'hz < 

\*h<Dm<Dm&*&K> , &±\zffi!t-tz>z.iitfxz 

[0 0 4 5] 8l2©f£9!lC:feV>T, 
ft, IsIfiWRfrSi'Cl^Mcf ttTifel. i * 

»cift^-r-s>. aft i *m-z>w-mv (Drnfefa^z-o 
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U=l/2y, • N • I' - v 

Tssns. m&m^wzm\zmi,Tm*f&-c$>tiit, 

x, y, z tt^CDSa^ScN, , N, , N, « 
N, =N, = (1-N, ) /2 

U=l/4«, -Is' -v- (3N, -1) cos' 
6 + c o n s t . 

3tt (1-3N. ) \ZitM-rZZ.tW£>fr2>. 

«SS«S*ft^»^:(r?S-5w«N, =0. g/Mc^s© 

ttN. =l/3(Di:^-C^-5. z tttr^oTifflSCOIilte 
WRffr© «ttOl$) / (£M0:K£) £r£U r 
<h (1-3N, ) t©H^*S5^-5t, r = l, 1. 
5. 2. 3, 5, 1 0 izMVX^tn^tl ( 1 - 3 N, ) 
= 0. 0. 3 0, 0. 4 8. 0. 6 7, 0. 83. 0. 
9 4t&5. Z\<DZ.tfr*>, rtfil. 5 JKUiT&tUS^ 
*©^l*a«g*tt©«l£3 0 %, S^l;r*t3 &L±X 
*fl«S«7 0%©Jg«a«S^14^#-5=lt^T# 

[0 0 4 6] *^©^3©^jc^^t«, mfemm 
?&mtLxi$.&vx?3.z>&i<Dffi.mt, jbi©<h«k 

mizjsi-tzm&nmiz* M^^mmmz^m^nxm. 
»znrzm^&mtLx&&vfrwnxmf£2tiz>?& 
i <vf&mzis»%%mift<Dm&fr, m 1 wffl^tc^^f^ 

[0 0 4 7] ^3©^lC*JViT, M?i:tTB, 4fe 

mmk?$.rzit#m&&%L z i L *m^z>z\iiwx'2:z>. m. 
m?£hx&mmffi3-&m^z>ta-s\zte. &m,w&T± 

[0 0 4 8] &K«&^©*m£LTtt, 09A.tt» C 
r. Au, Ag, Ta. Co, Fe» N i 3. 

< t%>—ao5c**-&*r co 

PtCr. CoTaCr, CoTaPt. CoNiT 

ttTo#»tlTtt. mft®;, ^{b#>, ^ft^>, «ft 

#1, S i O, , S i O, S i 3 N 4 , Al.O, 

, A 1 N, TiN, BN, CaF, T i C§*fflV^5 
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mam** \zm&&mm?w&m znxtzzvtmtmz 

[0 0 4 9] unSOftK^OliffiJi, -t©±Cj*fi-T 

~5 0 0^">^X hn— Asstcrscticto, a& 

coo5o] z-ti^comn^Mmtzm^T^miii, 

fflT^IW-rSfcfefctt. A r^O^fStttfX 

tgT&£. ft*. #*L&aii^a*/h£ 
[0051] m^mm±izmt^jio\zm 

x*-«»j*s-a\ a*fc^«#«»j*?--6j:i%>*Ji)B-c 

M*.«. 1 0 nmSScDP bfiit^K&Mtfc 
«(CjD^-r-5ii»r«koTStS*«)3 0 nm 
© ^ 5 7, 9 — £ W f£ f 3 d £ # "C £ -5 . 
[0 0 5 2] 3 <D5&m\Z%>\,*Xte, ^awic^^n 

m&#n±itte#m&#n\tftmmm&$m-rz> z. 40 
stST^stLTfjfits* 1 ©®*££«j&-r&*m 

[0 0 5 3] JB3 0««C*V»Ttt, mtL^mtVX 
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+^->^X h a-j±<Dftm Sftfcaifc'FBfc J: 0 *§f|<D 
Eflltt Sfc. Sc~Sc 

[0054] attsSBi«. ai4#i(sft*attTO©i^s# 
»*xsfc*/^i"j >t/w<.w$MmLxbm.&mm& 

«t5^i!d«T§5. JBl©«*jJ(t» a&^ 

&m £ V X#Mtftf£&r 2> Z. £ IZ <k 0 BfcZ ©T. 

M$imzMi$.-?z>z.£&xgz>rzis?>x3i>z>. ma«, a 

[0055] ^3©^^ic*^T, «tt»it&3a*-r* 
&vtffi&{t&<smt<-&2>fz)st>\zit. xmmti, 

[0 0 5 6] JfcKl. *%^©a^!2®«M^©^**Wfll 

k-t £ fc g> »cff o fcsys^j \z z> v > t wtwr %> . 

(HIM 1 ) KTFCDHJSm, 2 H*^iOl 1 O^i 
lZM-?&h<DX$>Z>. 

[0057] mi i**mm<D%i i <D3tmzfrfrz>mmM 
mmmmt. ^ssttsstbx^^^xssi t, ^ 

7**«l±lCJgfi££nfcaifiS^T'&€>Co-P t - 
CaO!ttI2,!:, C o - P t - C a oafflg|2 ±lz& 

&t$ntz&mmx$>2>*-x>m3 *>-&>m3± 

[0058] iffifcjfcfcWTsaaffifcjaMEttacoj:} 
irLTfPssbfc. sr. xaft^-rtc. co,„p 

[0 0 5 9] A r ^X*X^^>A*— ftlzm 

XLXfH&^O. 2PalC^b, *:<Dm-Wm.*\Z£>\,* 
XC o,„ P t ,o^— hlCDC 2 0 OW^CaO 
M:RF 4 0 OW^r^-n^nffUnbTX/t-v^ 
•J>^LT. 1 ±1CJ1$ 2 0 nmOCo-P 

t -C aOffittg2SMbfe. 

[0 0 6 0] ^CViT?. KS^^>/S— 

3Pa<rb. -^©^ffi^ffle^ViT^; — iK>*DC 2 0 
0 Wt^/t'^'J >ytT, Co-Pt-CaOlttI 
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2±\zm$ 1 0 nmiO*- zK>Jg3 
[0 0 6 1] 1 ^rXS^rW* 

7—-?\z&r)mm\s. ^Lfc^y-r y tf>y*£i::«fcD 

h D - A ©jH^JJl 4 £ L 

[0062] ciwi^irLTjiMwi ommzmmtz 
mmm 2)02 i o&w\z frfrzmmz 

1 ±K^/&3nfcl&f4»g|-T?&-S C o - P t 
-S iO-MgO!ttl5i, Co-Pt-SiO-M 

[0063] ±mmf&&&?zmm'zmi&m$x.<?>£5 

(cbTfmbfc. K^ J P>A*-rttt, Co,.P 

t,,^-^!-. S i O, ?-y-y K i5i:tfMg 

3-T>n—fa& 1 0"' P aCDfiSX^I'LT, •H?7,W&L 
1 £4iHg$-t!rfc. 

[0 0 6 4] Ar#7>£X£3^>A-|*JI;:S 

TCo,„ P t t0 ^— y-V hltDC2 0 0W. S i OrS' — 
fy MCRF2 0 0 W&.fctfM g O^-y^ MCRF 3 

o ow^n^neiimLTx/iy^y^LT. 

»£l±liJP2 2 OnmOCo-P t-SiO-MgO 

T, RF 1 0 OW^ftf^XAy^X-y^frofc. 
[0 0 6 5] -^©«> ^C^5XMl$X$ft>M 

O-P t -S i 0-MgOM&5±Kfl?f$iJ£m*L- 
TJPS*5 2 0*>yx t-n-AOgf«4SMl/ 

[0066] z\<D^o\zvxmmm2<Dmm.mmm^ 



s i o, £#trcoP t-g- 



10 



20 



30 
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Co, 0 P Lo-S-^- 
y-y h*i<fctf S i O, h?:iSU M^-y-y 

fc. X^-V-WS-I*^ 1 0"' P aV>M%Q\Z 

[0 0 6 7] Ar^$l$ft>A-^Cl 
ALTftJEfcO. 2 P aJC^b, -e-©^fflg4»(C*5V^ 
TCo.o P t, 0 ^— y>v M:DC2 0 0W43J:tfS i O 
h»'RF4 0 0 W^n^timtOhTXAy^ 
U>ybT. ^5XSS±lrjP^ 2 0 nm©Co-P t 
-S i Om.&m&Mf&Vtc. Se.JC^-CD^ScD^fflft'f 
IC*5V>T^ DC 1 0 0 WT?2^r^X/t-y^X^g l $:ffo 

[0 0 6 8] *r<D'&. Z\<D^y^m^M^^>^- 

-p t - s i oaft^±icja»^j^m*bxjp$*«]2 0 
* > y x h a - a ©^sua £ m& u fc. 

[0 0 6 9] £©£5lCbTlfc!|sS:m©&^f2©&ft:£ 
fflSbt. -hf2©«t5irbTfPS$nfcllJg091, 2*5 

=ktf ifc&0!l 1 ©a^t2®8Kfr©ffiH4»JK£ S E M (itS# 

i^ffi^^n. HJfifis|2© i b©ttCoP tfe#JCMg05 

n, tt&m lofeoiicoPt s i om.\tmifi& 
[0070] z\n^<Dmm.mmmmz-D^^x. mm.w& 
atfcjs-r. ft*. igMHvsM mmuMmmti 

Wr) Zmux. He («a^J) isitfMr (SS^b) 

gA*;H Wt^^f 0. 3/im, h^->^ifS4. 0(i 
m) , S^tCMR'v-yh* (^fy/IO. 3 um, 
■>>^ifi3. 0/zm) £JHW>T> ?¥±fi0. 0 7MmTSll 

[0 0 7 1] 
[*1] 





Hc(0e) 


Ir(ccu/cc) 


D50CKFCI) 


S/Nm(dB) 




2.1 


440 


135 


36 




2.2 


450 


150 


37 




2.1 


370 


120 


32 



[0 0 7 2] ilg!i^»MJ;5l:, *5£m<DM.mz 

mum mmmi, 2) a, &m.t>&mtzoz.iit£<. 



-&©«}; 3 k:, s i o,^©ffi©^t;#)*iT;^u±^ 



( 9 ) 



15 

(?Hlffi0>l 3) &T©*tt«3~6tt#»W©*2©3S9i 

[0073] m3\ttf£w<D&2<D^m\zfrfr%m.mxi 

K6<h, T i -NJfi6±Kl»J«*nfc«tt«K7 

o-Pt^Sf7at, #SBtte#tn?*£S i, N 4 
S#7bti^t)«3nTfeO. Co-Pt&Mf 7 
a*«T i-Nl6 t«««KS8ttSnTV»S. 
[0 0 7 4] ±E«J***-r*«^E«HI#tt#:©.I:3 

y h fcfftV>#5 «t 5 lTtt^f*©)!f77iffi 1 
ILfc. JfcHT, X^f t>A- ft£ 1 0"' P aCOitSX 

[0 0 7 5] ^HT, Ar^tN, XX<DM&tfX$: 

X^?^>A-rtJrSXbTrtJE*o. 2Pa{r^& 

U -ecD^ffl^tfJrtStiTT i SDC5 0 OWTX/ty 

2 0 nmOT i -NJ&6 SrJgJ&bfc. 
[0 0 7 6] #V>T> f*)JE£MA r^TO. 2PatC 

U -?-©f?fflS(, 4 1 leisure o-p t-g-^— y-y 

DC 2 0 0Wi5<fctfS i, N 4 ^— y-yMCRF5 0 0 
W^TOOLTIip^lCT./V.y^'.J >^LT. T i -N|g6 
±»C S i , N 4 mt 7 b 4»tC C o - P t -&&&W5tf8c 

[0 0 7 7] Z\<D «fc 5 K L-THiSfcl 3 ©fi8§HEfiU«#£ 

c*mm 4 ~ 6 ) gram. muttm. att^jg^ 



10 



20 



30 



«ff¥9- 2 0 4 6 5 1 
16 

us d tfimttHKS« 3 tmm\z hmmm 4 ~ 6 <nm 

Sl0 0nm©CrI*ML, fOCo-Ta-Cr 

2 0 nm©Co-Ta-C r«tt»JR*»j«L/Tifc|llE« 
2©«l«C»a#SfP«lxfc. H©«tt»*ttt. Co- 
T a - C r «tt«ffl«Kfc C r #«fc*rffl L.&JKJIIifi* 

(tfc&#l3) Co-Pt^-yyhMDtSiO, 

h&m^Tjj7x&&±\zmmzxrty?v > 

y^rfTVV SiO, SM7b4 ) ICCo-Pt^gif* { 
^t^nT^Sf^S 2 0 nmffllttil^MLfc. H 

(Dmmmm&z. 6-158842 ^ciss 

[0 0 7 8] ±IH©«±:'5tCLTf#e.nfcllM^3~6*5 
«k^tfctt«2, 3©a«EflW&#:t::oUT, fcfcffifex«i:C 

s s cj>^ h • • xby?) mfe&m^ 

[0 0 7 9] 1 0 ~§c 1 0 0 nm® 

fzebizit, «t**B*»6AfcifcJ5tfttt5 x 10"'Q-c 
mJJLtl 0" ' Q • cmOTttSO^t^fiK 

[0 0 8 0] 

K2] 







hum 


mm* 


Will 1*1 




cssttt 


£JfeW3 


glass 


Ti-R 


Co-Pt 


Si-N 




>10 & 




glass 


Ti 


Co-Pt 


Si-0 


7X10"" 


>10 l> 




Si 


MX* 


Co-Pt 


DLC* 


10" 3 


>10 b 




Si 


IT0 


Co-Ta-Cr 


Al-N 


5X10" 4 


>10 i * 




glass 


Cr 


Co-Ta-Cr 


* 


10" b 


10 d 




glass 


M 


Co-Pt 


Si-0 


10 3 


>10 5_ 



* D L C (iManond Like Carbon 7? A 2 

[0 0 8 1] SS2Sj&>5#j&>5.j;5l;:» *D!9I©®tME 

(*js««i3~6) <Dt£m.mi'£T±miRm\zA-D 



3) ®ttjfi£fttt?Mr£ilK . ^® 

[0 0 8 2] CSSWttlC 
ttfltEflWEff: (SUS0iJ3~6) IS 



17 



[0 0 8 3] ±IEIIJS^3~6{r*ViT«. *J1©S* 

tt)ffl»wicSj«i/Tv>ti«, 10 
mmm i > j^t©^^ 7 ~ i o te#ig9i©?g 3 ©fg 
[oo8 4] KiTtDmmmiz^xwiML^mm. • &s 

w-rs^t^ti-e^-s. 20 

[0 0 8 5] 04tt*^om3©^lCd^SJKaia 

#«MStlT©^77lfili, 13 

5^as« i ifc^ftsnfciitf 8 1, fltgre8 6tk& 

(W9t, *l©*«9|BIK:»J«anfcJB2©«*l 0 

[0086] ±Mm^^-r^mm.ummmt)k<D^ 

y-y hfc&fiU Au^-y^ h £filVv&3 J^ICLT 30 

>A*-f*j£l 0" P a©iS5Jil£lCLT, #5>7.g«l£ 

[0 0 8 7] #V>T, A r UX^M^-V >^-(H\zm 
ALTF*Jffi£7 P afrR5£U -€-©#H^,ff lri5V^TA 
u*DC 5 OWTV^hD^/t^^gmt, 3? 

[0088] ^cvi-c. iSft>n-rt©Au^-y«3 40 
h*coPt^-y^h 08tt*m) litres i o 

, ?-y y h (#mmm) KSJ»LT. l*lJ3E£Ar# 
XT0. 2 PaJtU ^©^HS^^^iSViTC o P t -g- 
^^-^•7 MCDC 2 0 0 WiJilXS i O, 9— tfv h 
ICRF 4 0 OW^gij0LT7./1-v^U >^bT. 211© 
M9*«CoP t £ & 9 > fS2©ffi^l 0**S i 
O, ^eft^f S 2 0 nm©IftII57?7/\Sffil ± 

[0089] z.<dj:o\z vxnmm 7 <Dmmimmt& 

f£»Lfc. i©««l2«kjaE**FE-TEM 50 



( 10 ) #H8¥9-2 0 4 6 5 1 

IS 

Z\tififtfr-o1t. ISffi&ttCoP t*t±J*»T?*D, * 
Hf?«S i O, W±tfLftX&-3lt. cOltfti&iBTE 

n, A«cm fcSB 2 ©ffi^^«fig-r * # 

#-ttigi60!i 7 tragic bTHJ6^ 8 ©aaia®^**^ 

jb i ©«* 9 **j«-r*«»»a s io, fcfco, $g 
2 ©«a«**j*-r«*r»«c o-pt t&s. ~©a^ 

IBii#$ F E - T EMT¥HIS Ifc i: i 5, IU60»J 

15, #1I©S i O, S±fS»tl,fcI10Mi©I 
[0 0 9 0] &*5> S i NWH6tf-<Dftt> QlZS i O, 



^^V^^tfenJtiT**. Z\<D 



SiO, ^lc«tSfiSaffl«jS©g|V^c«fcD. 
©S i O, iES'J-r-&^li:«BrffiT*«.. 
IT, Au©g««®S:^7XSS-hJC^$-&fc« 

#£FE-TEM-??¥®«g?L7c<h£3, m£#J7©Jo£ 

v^TCoPt^aS «iofi«) *«!Ri:M3nT 
(&Jfittl 0) 8BSfibTCoaS?*MVi. Col 

»^s:^^-r-5 d t ^ttujfi^i 7 1 mmiz vxnm 

ilTEMTi^Lfcic:^, CoPtM 

«) ©TlcCoSC«ET^#ffiT-5©75^d^fc. *fc> 

V-f ^P^-— ^i^tlfC^^TfcCoP tfe^©T»CC 

T$>-5©-c$fibv^fe-e$)-5^% xrw^y >^jr<t 

0 IteT $r b T «fc V 

iZ&m&C rm&TmmtVX&f&-?Z>Z.tlMr\*lt'£M 



( 11 ) 



19 

[0 0 9 1] 3L<^ct5lCbTf^©^nfcllja^7~ 1 o 

r, &ftumm<$)5£mmG.ftm<D±gts (am) , 

y-fX (Nm) , £>JzZfS/Nm&m^tc* ^iSgjH^: 



#W9 - 2 0 4 6 5 1 
20 

4. Ojtzm) , SiKMR'XyF (3^y:/g0. 3 
Mxru h^^i7i®3. 0 um) &m^T, ^±10. 0 
7 MmTSJ^bfco 

[0 0 9 2] 
[*3] 





Hc(0e) 


KKno) 


Hr(enu/cc) 


AM 


Nm 


S/No(dB) 




2.3 


20 


460 


<0.01 


0.52 


33.0 




2.2 


20 


440 


<0.01 


0.54 


32.9 




3.0 


20 


450 


<0.01 


0.53 


33.2 




2.5 


20 


520 


0.1 


0.60 


34.1 




2.6 


20 


470 


0.23 


0. 83 


30.8 



[0093] &3mz&^T. mmm 9 ommzm m& 
©Hc*tsi^©«, (m&ttm v&vtmm. 

\z£z>Bft&j?i&)msLT^z>t!&t>tiz>. *fc> m 20 
mm i o ©a^te^*©M r k> hM^<o\t. c 
oMfiattii>f©c o p t ^^fflicss^ffls 

[0094] itt&m 4 ommzmi&mt. AM^it* 
ms.timm# (sysm-io) «, am^i^a^o 30 

(jy6097~lO) «. 
l^JHC&oTU-S. S^IC. *SWfcS/Nfcf£gfc#|4© 

[oo9 5] &*5, ^m^mm^mmmt, urn - m 40 

Z>Z\£WT&Z>. *%B^CD^l~^3©^BH«. 
[0 0 9 6] 

[^©x&*] K±SS0gLfc«fc5^*%^©miW%^ 

\z&rt&mit&?r B vzwtE-t2>T))'t>v±m&f%<D&ik 50 



-So 

[0 0 9 7] #%B8©ffl2©fgWC<£ft^ att&JUfe 

mm±iz&f£2tirz&m&mmmt&m$iL, mm#m 

^-5©t. m&&m%L?<D#m&m$i^<Dftmz£z>& 
y-fXit, mm#m&Mtt\z£%&mm&V(Dmf&mM 
#m&mnmv>tt j fiz£z>MR'\y \*\zmmfc& 

[0098] wc, *%^©^2co^ir <! tn«, 

&mmmizj:r)mn&$:fflmTz>z.htf-vzz>e>-T?. m 

[0099] ^m(Dm3(D^m\zxn\i, m&.una 
g«*t^t>T, Mt2i&tt»ffim> aic^^^tbTjsg 

[HSwffiW.eiffiK] 

[01] *%BJ©micr>^BeiC^d^a^,f2^#:©- 
[0 2 ] ^fgspjcif? l O^^JC^d^a^ta^^Oft!! 

[m 3 ] *sihjw^ 2 o^tc^^^asffi^^©- 
[0 4 ] &mn<Df& 3 ©%B^ic^*^ss^,f2^^©— 



21 



c o - p t - c a om&m. 3 

5-Co-P t -S i O 



( 12 ) ffl¥9 -2 0 4 6 5 1 

22 

MgOim 6-Ti-NE 7-«tt»JR, 7 a- 
Co-Pt^Mf, 7b- »Si, N 4 «*J\ 8~-W& 
9 10-g2©««, 



[01] 



[m2] 



lm3] 



[H4] 



7a 7b 




lO 9 



